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Abstract of WO02092690 

A flame-retardant resin composition which consists substantially of (A) 100 parts by weight of a resin 
ingredient comprising at least 60 wt.% aromatic polyester resin, (B) a specific organophosphorus 
compound having an acid value of 0.7 mg-KOH/g or lower, (C) 0 to 50 parts by weight of a resin for 
improving flame retardancy, and (D) 0 to 200 parts by weight of a filler, contains substantially no 
halogens, and meets UL94 V-2 or meets UL94 V-0 under suitable conditions. 
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EsS (1-a) - (1-d) 3^5&*»^6at4n«^3&:<tt)ltt<D^^*T? 

20 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



' WO 02/092690 



■ t 

19 



PCT/JP02/04659 



0-CH2 CH2-0 

(B-l-aj&fr) 



_ CH 3 ffP-CHb Qt-Qff CH 3 _ 
O-CH2 CHg— 0 



(B-l-bj&fr) 



10 



9 p-CH2 gt— 0 9 
/A 11/ \ / \ll /~\ 

^ J)-CH 2 -CH 2 -P^ C P-CH 2 -CH 2 -^ y (1-C) 

~ J O-CHfe CH2 — 0 ~ 



(B-l-cJ&fr) 



CX ff/ 0- ^ /O 

O-CHa CHg-O \ / 

(B-l-dJ&fr) 



Jin^ (1-a) ~ (1-d) ©*5"6, 5fc (1-a) TSStiSB-l-a 
15 JfcfrScfc&it (1-c) T?«$n*B-l-c^WJBra**-5^tt^(5D* 

20 B-lj5J5#ftM&fc^>*XU;*U b-;i/fc=i£{bU>&El&£<tl\ 



* WO 02/092690 PCT/JP02/04659 

20 

5 fc&mz77)l3r)V7frn-)l%fcJfcs-£^ ^liTSStA r b u z o v3£#£ 
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jEKsfe»ftarr*ii»w 1-9 

( i ) B - 1 ri^Offiffi ( 1 - a) 0#»U >{b^ ; 

n^f K£^3#5££K:<fc0ftaci:j&tT?£5. 
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20 x9 t ;i^>-if>$gjiS:$'fr5Ctfc«fcDftS2:i*tT#*. 

(iii) B-1^4»Ot»BB (1-c) 0**U>fc£#r; 
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25 4* -> ? tib*D^s/7x~;i/^ , DA o x D-)V^)vm-i v7s;k u*;i^;i#^> 
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io «> ^y-;M#7y*Mxtf*^m ^7^U>Mx^>W^ fcf? 
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O^a^flcjWWfeti*, C-iii J&#<hbT©X5Pl/>&$fflgte, Mi3^#& 
tfx;]/#»#^0##g^5 0fiS%^±, 0£b<«6 0M*%£U:> #fc 

B«3»i«UX5 1 l/> (HIPS), y^'Jn-hUjV-^V^S^: (A 
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rjVtfPVls-b- l9VX.>-ttVy#M&ft (MBSffll), 

25 it), 7^unxbUJU-7^u;nfA -^i^^a^ (aasid, 
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©«M& £fci*£ns©g^j&«$tfe>fts. 
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tfc?©&«0. 0 5-1. Oiim<Dl/m<D%<Diffl&ls<, &K>B%V<U0. 1 
-0. 5MmTS§, yT^>/W?-*mt%m&oj2mfc : ?%£LT\$l 
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rt^Stf U-rb^jl/rtDX^l^ (OTP TFEifTTS te, 
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m*^)l> 771) W- K 7fl/>fei^yx>/5^fe§7a7 7 
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20 U £x;UM£#0XT;P>?3>«2 5-6 0«fi%> mz3 0-4 5M*% 
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<e) 7ymtnwn team o. oi~ioaaa^6*RWfc^*«Btt 
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47-1 643 6^^8, - 1 4 5 1 8 ttH¥lO-l 4 9 
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i) &3fc»l~l 2(DT;i/+;P5 1 «fe c fcrX (iv) Ar 8 -Y-£T&SftS 

m?T*&z>fc£r® nA^®%T*mfr^mmm\zm\zjt?£L\,\ 
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(i) (in \z^x, imv><b&Qti (b^) ^tc, it 
20 B&fr\zFj8,ftmm'?z>z.£\z&y), wm&> wwm&&itmm 
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(2) H»^J; 

(i) (id tc«u $^ic^e>tifc«iti 
M&m&Tzz.ttfr%z>o mmmitvxu, m^f^j ^->t^ ^mw 

tKttO. 8-5 0 0 0-fe>^-TX (2 5*C), <};0$f£L<W:l 0-10 
0 0-fe>5MWX (2 5*C), $£>}d(?£b<ft5 0-5 0 0i?>5W;C (2 
15 5TC) T&O, ^^ffim©|gffi<Dfe0«Wft^n$fSbVi, »£v>Jn 

-y*-i )v<DW>^mx mmm (aj&#) loomfi^c^tT, o. 5-1 
om»3&<Di&ffl£W£u>, 

(3) *Ii»$J; 

(i) (in ^ii:jsi;t> ffl»fb 

Aj&#*©A- 1 j&ft£A- 2J&#\ ^fe«A^^J;D?C^^2S^±(D® 

ot, *mmmmmmM® m (id (Dmmwm&fot^ 

^■t^z\tmx^^o 

(4) itti ; 
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^mmommmmm^m <n &&x$ (in \z\t, mxvmmu 
wm$i »smi mm\ (mm ua^mnwhxh^o mmmnm\<Dmmm\t. 

*mw<DMmmm®.mm ( i ) (id ommu, mm&ft (aj& 

HmV>tt£t® (Bfi£#) &cfctfi«l;:jfcCT^<D«#£, VM7'l/> 

io iW^L^ffiSns. ^OTi:tT«> I^OIIM 

£2 2 0-2 8 O'C, U£L<\$2 3 0~2 7 OtOiagTffllT, IK F7 

is ^mommmimms <n (id mm.m\z/\u?>*^ 

§o My9&&* ^-^-IBA, -f^->r>a 

*P-*»RA (M^iM AVnx W>9~, 7yy2Z, □ 
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*^9i<DK)iiM£ttiBffij«Kf (i) tffiffl^nsB-i^it' (i-d) mm 

LT#58HfcJ:n& TiBsfc (1-d) "«3ttSWJ>ffc£««kDfc 
mriMtrtqiftStl*. (1-d) ©fiUM^fttt, tfUxx^MM*©* 

io t$n§. 



15 $Jft0l 

j^Tfc^isM &mvTr*3tm zmmrzw. *&m\z cn & ©^jswcfi&t $ 

(1) 3»£ (UL-9 4M) 

(1. 6mm) ^l/3 2-f>f (0. 8m 
20 m) ©T*Mf-\X&JBK ^£©fffl&K££l,T, 3fcBUL$*&0UL - 9 

25 (2) *MH£ (OIK*) 

J I S-K-7 2 0 lfc*HfcbTffofc. tfc«)«V>fc£^ttfc«*l3o 




(1-d) 
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(3) mm 

j i s-k- 3 5 o 4\zmuhxmM^m&vrc, 

(4) mvr (mmmm 

i s o - 1 1 3 3 izm&VTWfe&mffihito 
5 (5) wttam (mvro^) 

^Uy h£l 3 0*CT2 4^MSbfe. #t.Sf&&0^W b<DMVR£2 3 
O'C, 3. 8kg^fi<D£#Tzll£U ^CcfcJ9^(D«^ (AY) 
AY= ( | Y 2 -Yj I /Y x ) XI 00 (%) 
Yx'iffiSttfcMVR (cmVlOmin) 
10 Y 2 ;I»MVR (cmVlOmin) 

2, 4, 8, 10-fh7m-3, 9-^3f;X77XtfD [5, 5] V> 
x#>, 3, 9->^>>Ml/-3, (FR-1) cofSM 

15 S^fh n>x>1^- ?itTD-h^^M^§|t^>^xU^U h-;i^ 
6. 8 I*, tfU^>0. 16f& KJVX>8. 6 5^{fc^I^fc«i 

*^l/>26. 5 0$£»U MW6^-yt'J-^;-^7. 42 

fk^^l/>^T^#L6iibfeo #e>tlfe5lX%^8 0r> 1. 3 3 X 1 0 2 P 

HNMRX^h;WC«k0 2, 4, 8, 10-fh7m-3, 9-y*77 
7Xtfn [5, 5] ^>x^>, 3, 9-^tHD-3, 9-5Wr1M FT* 
25 §*§5l^bfeo 

MfttK 3>x>-^- »rFn-Fft«AfcaW»fc#6nfc2, 4, 8, 

10-fh7W-3, 9-S?**77XfcfP C5, 5] ^>x*>, 3, 9 
9-v^ir-TH7. 3li DMF47. 2 2«*{fc&#, 
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vtcmz,. dmf 18.8 vmmmu mEm^m\z^.mzx^>p)i^u 

H 1 0 . 9 4WTl& a *»T 3 WfflH»bfc«DMF ft*4U 7j<& J; 

5 to^y-;u^T^#5iiL^ 0 #e>nfc3»£ i 2 or, 1. 33X10 2 

PaTHHWU 6fe(Z)@#:lO. 1 5g&£#&, #£ttfc@#:& 31 P, 
1 HNMRX^h;^J:^7C^fcj;D2, 4, 8, 10-fh7W- 
3, 9-^X77XtfD [5, 5] 7>-r#>, 3, 9->^>>>;P-3, 9 

— 7**1^ PT-ftzmzmmbrc. w«7 8%, 3i pnmrm^«9 9% 

0 T^ofeo ^l3mcD^T^bfeHPLCM^«9 9%TS^fe 0 i£ 
fl&&0. 0 6mgKOH/gTfofc, 

1 H — NMR (DMSO-d 6 , 3 0 0MHz) : 57. 2-7. 4 (m, 10 
H), 4. 1-4. 5 (m, 8H), 3. 5 (d, 4H)> 31 P-NMR (DMS 
0-d 6 , 120MHz): 5 2 3. 1 (S)> : 2 5 5 - 2 5 6t^, nMfr 
5 #r st&m:C, 5 5. 8 9 ;H, 5. 4 3, M^:C, 5 6. 2 4 ; H, 5. 
3 5 

MUM 2 

2, 4, 8, 10-fh7m-3, 9-^X77XtfD [5, 53 7> 
3, 9-^>5?;i/-3, 9-^^it<F(FR-2) <DM& 

o jt#& mmk □ y^yD—^TZfcmmmz, 3, 9-^^o^n^^ 

-2, 4, 8, 10-rh7^1t-3, 9— 7*77r7fc!n [5, 5] 7> 
t*>40 8. 3 g (1. Omol) M^>^D^fF3 42. lg 
(2. Omol) £jftgU m&rfM&btetfZ, fS^iii£7D-$-&£. & 

?/*-)V2 0 0 Oml *lM%.XMWym'& 7^X7^;^-£/B^Tfi£lfcfc 

^sts'itfeo ^viTii^jb/ce^7f?§ 5 ow t %(D*?;~)V7mm2 o o o 

m 1 Xffi&U ^^ntzB^B^ 1 0 0 P a, 12 O'CT80#TO^$-&T, 
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fiMmzi*b)l>&m. X H, 31 P««x^^ h^#f*<k«5n*»«fT 

8 2%, HPLCl6g9 9. 2%, MO. 3 4KOHmg/gT&ofco 
5 X H — NMR (DMSO-d 6 , 3 0 OMHz) : <5 7. 2-7. 4 (m, 10 
H), 4. 1-4. 5 (m, 8H), 3. 5 (d, 4H), 31 P-NMR (DMS 
0-d 6 , 120MHz) : <5 2 3. 1 (S), : 2 5 7<C 

mum 3 

2, 4, 8, 1 Q-T-btttt- 3, 9-S^sjN^7r^tTO [5, 5] 
10 x#>, 3, 9-$V<>2W-3. (FR-3) ©W« 

6. 8 1«, fcfUS?>0. 16«, h;l/X>8. 6 5fflfttta*, i»L7fc. Ifc 

6 oxz\zxmmR*ft'oito 'mnt£Kjm-sm\z<yp)\,7)vn-)\,i o. 
is 8 2«&astoUto8^£frofc. Kmmm, ^ywwu^v&o. im 

*4b&afiH#sitjRu, loot:, 1. 33x1 

OPafcT«JEE*aft*fro&. #£n£££@#:fcJ; 31 P, X HNMR7,^ h;V 
ICJ:B2, 4, 8, 10-fb7W- 3, 9-S?*X7r7lfn-[5, 5] 

20 vy^fty, 3, 9-z?^yi?)\>-3, 9-^*u--<FT?***ftawi/fc. 

_Kfi0itt2. 5mgKOH/g^ofc. 
S§»J4 

2, 4, 8, 10-rh7W-3, 9-^77^lfn [5, 5] 
x#>, 3, 9-^a-*3\>W^>>?;i/-3, 9-S^HKF (FR-4) © 

25 urn 

6. 8 195, tfUv>0. 16$, h;l/X>8. 6 5»fcffifc#, fft 
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^^UXCT^b^jiLfeo #e>tlfc5^%<!:8 Ot:, 1. 3 3 X 1 0 2 P 
5 aT12if«U SfiOS#10. 7 6^&#fe. #e>tlfe@#:« 31 PN 
MR, 1 HNMR^^^b;HC«fc{9 2, 4, 8, 10-fh 7^1f-3, 9- 
i?*7,7T7,\Zu [5, 5] #>x#>, 3, 9-^tFD-3, 9-^^ 

io io-fb7t^t-3, 9-^x^T^trn [s, 5] ^yffiy, 3, 9 

-^fcKD-3, 9-5>tf-*lK}«7. 31$, DMF4 7. 2 2$£H±&^, 
»bfc 0 MEJS^«J^T± b U £ Y^y F 3 . 5 3 3k 
ftfcT2l$roft#l/fc&K:, MfcT5l$|!M$£fTo&, $S(CDMF^||^ 
Lfcftfc, DMF18. 8 9«$SStaU tt»M^fc3kfrfcT 
15 x^;W ^>i£>l 1. 8 4«*»Tbfc. *?frT3l^iaH»bfc«DMFSfi 

*u *&&zs*?y-MzT!mzmvrz a #&n&5i»»£i2o , c, 1. 

3 3X 1 0 2 PaT19Str H miib, Sfe(D@#:8. 5«£*fc. 1»&tt&H# 
« 31 PNMR, 1 HNMRX^^h;V*3j;^7n^^CcfcD2, 4, 8, 10- 
xh^^it-3, 9-^*X7TXtfP [5, 5] #>x#>, 3, 
20 -^W>^-3, 9-S?^1J--f 31 PNMRHi 

&ofc„ IHffiteO. 0 3mgKOH/gt^fc, 

X H— NMR (CDC 1 3 , 3 0 0MHz) : 6 7. 2-7. 4 (m, 1 OH), 
4. 0-4. 2 (m, 4H), 3. 4-3. 8 (m, 4H), 3. 3 (qd, 4 
25 H), 1. 6 (ddd, 6H), 31 P-NMR (CDC 1 „ 1 2 0MHz) : 5 
2 8.7 (SK IRA: 19 0-2 1 0^, 7G*#*T thjpffi : C, 5 7. 8 
0;H, 6. 0 1, itl:C, 57. 8 3; H, 5. 96 
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2, 4, 8, 10-fh7t^1j-3, 9-^*X75»Xt!D [5, 5] «7> 
3, 9-^ (2-7x-JH^) -3, (FR- 

5) 

5 6. 8 1$, tfU> 5 >0. 16ffl, h;VX>8. 6 5$£#:&^&#L£. ft 

$&£t#tfc*^l/>l. 2 5»£*TLfc. #6nfcttft*b^X>* € fc05tt[ 
10 te*^W>£Tife#b3jiLfco W&ttfcSMlSSOt;, 1. 3 3 X 1 0 2 P 
aT?12l$ffi%&U aM^lO. 7 6$£#fc, f#£ttfc@#:tt 31 PN 
MR, 1 HNMRX^h;Hcj;0 2, 4, 8, 1 0 -x b^^lf- 3, 9- 
^77^tD [5, 5] 3, 9-^tFP-3, 

is fi&tK jrTD-hMA.fcKJ«*»fc#6n&2, 4, 8, 

10-fh7W-3, 9-^X7TXtfP [5, 5] 3, 9 

-vtHn-3, 9-^^-TF7. 31g&> DMF47. 2 2«&ffi£«s 

20 Ufcftfc, DMF18. 8 9$£»3U t^f&fi^toKafCftKT (2-^ 
X^;W ^>if>l 1. 8 4a§?rFLfc. »T3^^Lfe^DMF§W 
SfcU 7K£<fcl^*y-MCT&#3iiL&, #£tlfc3Ml£l 2 1. 
33Xl0 2 PaT19HF«U SfeOHflai. 3»£ftfc. #&ttfcH 
#& 31 PNMR, 1 HNMRX^h;i/^^7nm^Cj:J3 2, 4, 8, 10 

25 -fh7m-3, 9-v*X7TXIfD [5, 5] £>x#>, 3, 9-v 
(2-7x-;i/X5 ; JW -3, 9-^**1MFT&5*£igl&l<& 0 31 PN 

9%T&ofc. KfiffttO. 0 3mgKOH/gl?^fe. 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO'02/092690 PCT/JP02/04659 

44 

1 H — NMR (CDC 1 3 , 3 0 OMHz) : <5 7. 1^7. 4 (m, 1 OH), 
3. 8 5-4. 6 5 (m, 8H), 2. 9 0-3. 0 5 (m, 4H), 2. 1-2. 
3 (m, 4HK 31 P-NMR (CDC1 3 , 1 2 OMHz) : 631. 5 (SK 
tt£: 2 4 5-2 4 6^, jiMm fH?fit:C, 5 7. 8 0 ; H, 6. 0 1, 
5 ftfitfl: C, 5 8. 0 0 ;H, 6. 0 7 

mum 6 

2, 4, 8, 1 O-^h^+iJ— 3, 9-^X7TXtfn [5, 5] <7> 
3, 9-i? (2-7i-;i/Xf;W -3, 9-^:t=HKK (FR- 

6) omm 

0 jft&& Sgfh 3>x>^£#T3£J&#S^ 3, 9-v (2-7x- 
;i/Xb^-» -2, 4, 8, 10-f h7m-3, 9-^X^TXtfD 
[5, 5] «7>x#>436. 4g (1. Omol) ££l£2 -7xX;i/X^;|/ 
7*DT-<F3 7 0. lg (2. Omol) *as*U lSTij$l&^5, ftjR 

5 O^Tl OI$IW##Ufc. *0»*-r;P;US«tD|IM?Ml*T»ajL&. #6 
nfcaftH#=R©RjS*fc^^/-;P2 0 0 0ml ^ATi^iim 7*77 

7^;^-«fflVirefii^satjWbfc. »^»fcaM^5 owt % 

0/^y-;i/7X^2 0 0 OmlWU »6Wtafi»**l6 0Pa, 1 

2 0 , CTr8«fiawa»$«T 1 2, 4, 8, 1 O-rhWU- 3, 9-v^7 
0 777tfD [5, 5] ^>x*>, 3, 9->> (2-7xx;i/X^;W -3, 9 

F3 6 2. 3 gS#&, &Jtmiinmz19h)V&fc 31 P 
^^fX^h;i/^Kf*3^7C^^Tlf7 2, 4, 8, lO-fh^ 
1^-3, 9-v*77771fn [5, 5] <7>x7J>, 3, 9-v(2-7xX 
;PX^;W -3, 9-S***1KFT&§£££a^L&. JK$8 3%, HPL 
5 C|^99. 3%, MO. 4 1KOHmg/gt^fc, 

*H— NMR (CD C 1 3 , 3 0 0MHz) : 6 7. 1-7. 4 (m, 10H), 
3. 8 5-4. 6 5 (m, 8H), 2. 9 0-3. 0 5 (m, 4H), 2. 1-2. 

3 (m, 4HK 31 P -NMR (CDC 1 „ 1 2 OMHz) : 6 3 1. 5 (S), 
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ffljft: 2 4 5-2 46t 

warn 7 

2, 4, 8, 10— 9 tfn [5, 5] >7> 
3, (i?7x-JMfJW -3, 9-$WrlMF (FR- 

5 7) <DW& 

S?7x^^M7*>»^ny F« 2 0'5 8. 5g (7. 2 2mo 
1) £^>*XUXU h-;V4 6 8. lg (3. 4 4mol), t?Uv>116 
9. 4g (14. 8mol), ^nn^M8 2 0 0 g£ffc&#> gf^STF, 

tcm.. 10 Or, 1. 3 3 X 1 0 2 PatlOHrigiU 6feO@#:ll5 6. 
2g^c„ #Sttfc@4*:ii 31 P-NMR, l H-NMRX^ W^ir^c* 
15 ftmz&V2, 4, 8, 10-xh5**U— 3, 9-^7T7b!D [5, 
5] «7>x#>, 3, 9-fc*7; ($?7iZJV^fJV) -3, 

31 P-NMRWi9 9%T^ofc 0 *XfB«c<D^ 
&TW£bfcHPLC^fct9 9%T?2fcofc. NMfittO. 3mgKOH/gT.fe 

20 1 H— NMR (DMSO-ci 6, 300 MHz): 57. 20-7. 60 (m, 
2 OH), 5. 2 5 (d, 2H), 4. 15-4. 5 5 (m, 8H), 31 P-NM 
R (DMSO-d 6, 1 2 0MHz) : 5 2 0. 9, MM : 2 5 5t, 7n#^*f 
IfJMtrC, 6 6. 4 3 ; H, 5. 3 9, Sl5£4ft : C, 6 6. 1 4 ; H, 5. 4 
1 

25 mums 

2, 4, 8, 10-fh7^t-3, 9-^X77XtfD [5, 5] 

3, 9-fc'T, (^7xZJM?JW -3, 9-^^-TF (FR- 
8) ®M 
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asm mmm> ^yy'y^-mt^mmm^ s, 9 -ex c^x- 

-2, 4, 8, 10-fh7W- 3, 9 -^T^TXtfa 
[5, 5] ^>f*>5 6 0. 5 g (1. Omol) ^tf^x-^^Wl/:/ 
DT-TH4 9 4. 3g (2. Omol) &3fclji|U g^Tl^Lfc^S, 
5 il£:7n~$i*fc 0 ^^T^--i';wtxi?M^MMb, JW^MMl 5 or 

6@#$£>£j»SC7-fe N > 2 0 0 0 m 1 £Jjfl;lTMJ$i$fc8M£, ify7,y 4 M 

-)v?Kmm2 o o om i t»u ioopa, 12 o/ct 

10 8fl#r*1f^£irc, 2, 4, 8, 1 0-T-b7^+h-3, 9-y*X77Xtf 
n [5, 5] #>x#>, 3, 9-EX (^xyWfjp) -3, 9-i^^ 
1M H 3 9 8. 0 gfcfcfc. 4«II7^7 h;i^«f, 'H, 81 p«asyi5 
R§7^ h)]&tt&£&7i%frffi'V 2, 4, 8,10 — x h^^i^- 3 , 9 - 
y*^77X^D [5, 5] 3, 9-k*X (^71^/^) - 

15 3, 9-P**1MmbZ>Z.tmmi,f£o W7 1%, HPLCM^9 9. 
l%,mM0. 3 9KOHmg/gTSofe, 

1 H— NMR (DMSO-d 6, 300MHz):<57. 20-7. 60 (m, 
20H), 5. 25 (d, 2H), 4. 15-4. 55 (m, 8H), 31 P~NM 
R (DMSO— d 6, 1 2 0MHz) : <5 2 0. 9, 1^:2 6 4^ 

20 mm\9 

2, 4, 8, 10-xh7**1f— 3, 9-^X7TXhfD [5, 5] 

3, 9-EX (y7x-J^fjP) -3, 9 - ^^r+K F (FR- 

9) <Dwm 

mm. umm, u>7>v-m-?z>m^mz, 3, 9 -ex (y7i- 

25 -2, 4, 8, 1 O-^h^^-tf— 3, 9-^*X77Xt!D 

[5, 5] >»f*>5 6 0. 5 g (1. Omol) &&Z$z/y x.-)l*^)Vf 
aT^H4 9 4. 3g (2. Omol) SMTi^l^)5^, 

m^^n-^itfco "A^x^ JWUtJnl^i^b, :t-r;wOT&gi 5 or 
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fiH#^©S>S*foT-fe: h > 2 0 0 0 m 1 £iP*T&#$fe}£& ify^y-OVZ 

-;p7f0jSfiK2 0 0 0ml TSfc&U #&nfeefi|&*$ lOOPa, 12 otn? 
5 8»m»aft*"fi:T, 2, 4, 8, 10-fh7t^-3, 9-^X7rXbf 
P [5, 5] ?>x#>, 3, 9-fc?X (y7x"JW?JW -3, 

1MF4 0 9. 6 gS#fe. ^ritoJaflML*'** h;WMr, *h, 31 pgcaj^ 

t tX^h;i/^^ t fc^7C^^f-e2, 4, 8, 1 O-T-h^^-tJ— 3, 9- 
^77^HD [5, 5] 3, 9 -If* (5?7irJM^) - 

10 3, d-ittt-Vr* raSut^Lfc, JR^7 3%> HPLCMS9 9. 
2%, MO. 6 3KOHmg/gt^fe, 

J H-NMR (DMSO-d6, 3 0 0MHz) : <5 7. 20-7. 60 (m, 
2 OH), 5. 2 5 (d, 2H), 4. 15-4. 5 5 (m, 8H), 31 P-NM 
R (DMSO-d6, 1 2 0MHz) : <5 2 0. 9> H£: 2 6 4<C 

( i ) # u x^f;v«j| (a- i 

®m7?U>TU7*U-b GS?A («Q »TRB-H) &JflV>fc (OTP 

BT-l£$rf§) 0 2 3 0^ 3. 8kg«fMTSft(^bfcMVRtttt, 9. 5 

cmVlOmintbfc, 
20 (|)3i?'J^l/>fV7^^h (3?A OK) STTRB-J) £JSV>fc (OTP 

BT-2£ffi?Z) a 2 3 0V, 3. 8 k gflmT^L&MVRffite, 12. 

5 cmVl Omi nT&ofco 
®^iJXfl/>f^7^V-h (*A <#) MTR-8 5 8 0H) *JSV>fc 
(P;TPET-ltit§) 0 2 8 0"C, 1. 2kgffifiT8Wj£LfcMVRffifck 
25 4 2. 4cm 3 /10minT«, 

®7l?iJlfW>fV7^I/-h (f&A <#> MTR-8 5 5 0T) SJB^fc 
(OTPET-2tit§) 0 2 8 0^, 1. 2kgfflfMT?a3£LfcMVR#tt, 

5 1. 5cm 3 /10min«. 
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(II) ttfrtgttftH* (A— 2 fffi) 

®^U7x-V>I-f^ OfiftJ&Iit OHO If-fD>P-40 2) fcJSV* 

®#U*-#^-h (itAffc/& (440 W^>y^i hL-1 2 2 5WP) 
5 (£(TPC^t5), 

(D^n>6 (itA ilNF-8 0 2 0) feffi^fc (&TP Afcljrrs). 
@ABSitIi (S*X-f7>Fx;l/ (80 «1r>*y#UT-6 1) ZftWc 

(OTABstfrr5)c 

(III) #»U>ft^» (B-l/&#) 

10 aHSil-eMLfc2, 4, 8, 1 0~rb7tt13r-3, 9-^77 
XtfD [5, 5] 3, 9-^>^;i/-3, 9-:^HHK {W 

fB-$5£ (1) fc:fcV>T, X^cfctfX^lwf-T&D. |.OAL^7ft/>S, 
Ar^7x"JHTSD, n^ltSSU y%\Y&m (&TFFR- 1 tMt 
3)} 

15 (DiS»J2T^Lfe2, 4, 8, 1 9-^77 
*fc?D [5, 5] »7>^>, 3, 9-^>^;l/-3, 9-5^*lM H (15 
IB-jRS (1) fc$3V>T, X x fcJ:tfX a j&«IP|-T?fcD, a^AL5&t^^l/>S> 
Ar^7x-JHTS^ n^iTSSU >mt&%) (£(TFR-2tit 
*)} 

20 ®W«M37?^tfcjSraMBi2, 4, 8, 1 O-xh^Hr-3, 9-^ 
[5, 5] >7>x*>, 3, 9-e^>^;i/-3, 9-^*17^ 

f {KriB-ias; (i) icsht, x^&zsx^m-r&v, ioal^? 

1/>S, Ar^7xzMTfeD, n^lTS5'J>^#) (ETFFR-3£ 

**•*)> 

25 @iSMM4T^bfe2 > 4, 8, 10-7^5^17-3, 9-y^7>7 7 
XfcfD [5, 5] >7>x#>, 3, 9-ya-^M>yil/-3, 9-$>#* 
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